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IN THE CIAIM3 

1. (Currently amended) A computer system comprising a 
computer, a plurality of storage units each containing one or 
more volumes! for storing data used by the computer, and a 
management computer for managing the status of the plurality 
of storage units, comprising: 

one or more first -level storage units each containing one 
or more first volumes for otoring dato- ^ w a od by - tho computer , 
each of said first volumes being a target volume of an access 
sent from the computer via a fibre channel interface, and said 
one or more first volumes having at least one virtual volume, 

ono or more a_ plurality of second-level storage units, 
each of which is connected through a communication path fibre 
channel network to, and hierarchically linked to, one of the 
first- level storage units , said second-level storage units 
containing and contains one or more second volumes for storing * 
data uocd by' the computer, wherein as hierarchically linked, 
oaid one or more aooond lovcl — d tor age unit a have a volume — that 
io available : for uoc ao a volume in ono of oaid one or more 
Cirot level 6 tor age \m ^ f wherein each of said second volumes 
can be a target volume of an access sent from the computer via 
a. fibre channel interface. 
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wherein; said one or more first-level storage units are 
arranged to receive data access requests from said computer to 
said virtual volume/ and to relay said data access requests to 
at least one of said second volumes based on a relationship 
between said virtual volume and said at least one second 
volume that [corresponds to said virtual volume , such that said 
virtual volume as accessed by said computer is transparent as 
to its relationship to said at least one second volume , 

volume information collecting means for collecting volume 
information on the total capacity of each of said first and 
second volumes contained in the first -level and the second- 
level storage units, respectively, 

hierarchical virtual izat ion information collecting means 
for collecting virtual izat ion information on the hierarchical 
relationships between said virtual volume volumco contained " - Ma 
the firat — level — storage units and said at least one second 
volume volumco con - feaincd in Che second level storages unitoj 
aaid information on tho h i erarchical rclationohipa identifying - 
which volume a of oaid second level otorage uni - feo^ind oaid 
firat level storage units arc hierarchically linked together , 
and 

effective capacity calculating means for calculating the 
total effective capacity of the volumes of the first -level and 
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second-level storage units based on subtracting the capacity 
of the virtual volume from the total capacity of said first 
and sec ond volumes by using the volume information and the 
hierarchical visualization information thus collected. 

2. (Currently amended) The computer system of claim 1, 
wherein the . first- level storage units and the second-level 
storage units each contain one or more virtual storage areas 
as virtual volumes, and the management computer comprises the 
volume information collecting means, the hierarchical 
virtualization information collecting means, and the effective 
capacity calculating means. 

3. (Currently amended) The computer system of claim 1, 
wherein each of the first-level storage units comprises means 
for storing the virtualization information on the hierarchical 
relationships between virtual volumes contained therein and 
volumes contained in the second- level storage units. 

4. (Currently amended) The computer system of claim 1 # 
wherein the volume information collected by the volume 
information collecting means includes at least an identifier 
and information on the capacity of each volume contained in 

4 
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the first -level and the second-level storage units, each said 
identifier being formatted according to an identifier format 
provided by said management computer. 

5. (Currently amended) The computer system of claim 1, 
wherein the virtual i zat ion information collected by the 
hierarchical " virtualization information collecting means 
includes information indicating the relationship between an 
identifier of each virtual volume contained in the first -level 
storage units and an identifier of its hierarchically-linked 
at least one second volume contained in the second- level 
storage units. 

6. (Currently amended) The computer system of claim 1, 
wherein the management computer comprises a display for 
displaying the volume information collected by the volume 
information collecting means and the result of the calculation 
made by the effective capacity calculating means. 

7. (Currently amended) The computer system of claim 1, 
wherein the management computer comprises a display that has a 
first display section for displaying the volume information of 
the at least" one second volume volume o contained - in the 

5 
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occond level atorago unito that arc that is hierarchically 
linked to the at least one virtual volume volumoo contained in 
the first-level storage units, and a second display section 
for displaying the volume information of other volumes. 

8. (currently amended) The computer system of claim 1, 
further comprising an identifier management computer for 
managing the formats of identifiers of the volumes of the 
first-level^ and second-level storage units, wherein each of 
the first-level and the second-level storage units. comprises 
means for inquiring the identifier format of the identifier 
management computer and means for composing the volume 
information! and the hierarchical visualization information in 
accordance with the identifier format held in the identifier 
management computer. 

9. (Currently amended) A management computer for 
managing the status of storage units containing volumes for 
storing data used by a computer, comprising: 

volume ^information collecting means for collecting volume 
information ,on the total capacity of first volumes from one or 
more first -level storage units containing said first volumes 
for aton i ng data uood by the computer , each of said first 
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volumes being a target volume of an access sent from the 
computer via -a fibre channel interface, and said one or more 
first volumes having at least one virtual volume, and on the 
total capacity of second volumes from one or more second- level 
storage units, each of which is connected through a 
ee ffffi E m - n - ication path fibre channel network to, and 
hierarchically linked to, one of the first -level storage 
units , said one or more second- level storage units containing 
and contains : at least one second volume^ for storing data uood 
fe y the -computer ; — wherein aa hierarchically linked, — oaid on© -02? 
more occond level ottorago - unito have a volume* that io 
available for use ao a volume in one of said one or more - 
firan level storage unite y ; wherein each of said second 
volumes can be a target volume of an access sent from the 
computer via: a fibre channel interface, 

wherein said one or more first" level storage units are 
arranged to receive data access recruests from said computer to 
said virtual volume contained in said one or more first -level 
storage units, and to relay said data access requests to said 
at least one second volume based on a relationship between 
said virtual : volume and said at least one second volume that 
corresponds to said virtual volume, sucn that said at least 
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one virtual 1 volume as accessed by said computer is transparent 
as to its relat ionship to said at least one second volume, 

hierarchical visualization information collecting means 
for collecting visualization information on the hicrarohioal 
relationships between said virtual volume volumoa in tho 
• firot level; otoragc unifco and said at least one second volume 
v o - lumoo in the oecond level otoragc units, — paid information on 
the hierarchical rclationohipo identifying which volumca o£ 
t>aid oecond' lovol atoyggo unita and f irot level otoragc unite 
are hierarchically linteod together ; and 

effective capacity calculating means for calculating the 
total effective capacity of the volumes of the first-level and 
second-level storage units based on subtracting the capacity 
of the virtual volume from the total capacity of said first 
and second volumes by using the volume information and the 
hierarchical - virtual ization information thus collected. 

10. (Currently amended) The management computer of 
claim 9, further comprising a display for displaying the 
volume information collected by the volume information 
collecting means and the result of the calculation made by the 
effective capacity calculating means. 

8 
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11. (Currently amended) The management computer of 
claim 9, further comprising a display for displaying 
information on the virtual volume yo - lumco in the firnt level 
otoragco that are made available to the computer^ and an input 

device for inputting information on volumes, wherein 

i 

information on volumes is displayed on the display as 
objects, and: 

when a specific object on the display is selected by the 
input device; the corresponding second volume in the second- 
level storage unit located through the hierarchical 
visualization information will be identified, and the 
corresponding volume information obtained by the volume 
information collecting means from the corresponding second 
volume will be displayed on the display. 

12 . (Currently amended) The management computer of 
claim 9, further comprising a display equipped with a screen 
having a first display section for displaying information on 
the at least .one second volume that is volume a Gontainod in 
ocoond level -atorago unito that arc hierarchically linked to 
the virtual volume volumes contained in the firnt level 
sto rage unite , and a second display section for displaying 
information on other volumes. 

9 
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13. (Currently amended) The management computer of 
claim 9, further comprising a display for displaying as 
objects volurae information of the first volumes in the first- 
level storage units collected by the volume information 
collecting means, wherein 

a first object indicating that the virtual volume in said 
one or more , [[a]] first-level storage units is actually 
provided by : [ [a] ] one of said at least one second volume in 
[[a]] said one or more second-level storage units 
hierarchically linJced thereto, and a second object 
representing the second volume in the occond lovol atorago 
unit - that is actually provided as the virtual volume in- tho 
firat level j at or ago unit hierarchically linked thereto , are 
displayed on the display in such a way as to reflect the 
hierarchical relationship between them. 

14. (Currently amended) The management computer of 
claim 10, wherein on the display either a screen where 
inf ormation ;on said at least one second volume that is volumco 
■ in the second level atoragc unito that are hierarchically 
linked to ttie virtual volume volumco in the f irot - lcvo -^ 
storage unito is hidden or a screen showing information on 

10 
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volumes in the second- level storage units that are not 
hierarchically linked to volumes in the first-level storage 
units is selectively displayed . 

15. (Currently amended) A management method for 
managing/ using a management computer, capacities of volumes 
storing data! used by a computer, comprising the steps of: 

providing [ [a] ] one or more first volumes in a first 
storage unit for atoring data uocd by the computer , each of 
said first volumes being a target volume of an access sent 
from the computer via a fibre channel interface, and said one 
or more first volumes having at least one virtual volume, 

establishing a hierarchical relationship between the 
first storage unit and a second storage unit that allows a 
volume one or more second volumes in said second storage unit 
to be made available for uqq as a volume - in oaid f ir a- fe — otorage 
unit, a target volume of an access sent from the computer via 
a fibre channel interface, wherein said second storage unit is 
connected through a fibre channel network to, and 
hierarchically linked to, the first storage unit, 

collecting from the first storage unit volume information 
on the total capacity of the first volumes contained therein, 

11 
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i 

collecting from the second storage unit volume 
information : on the total capacity of the second volumes 
contained therein, 

wherein said first storage unit is arranged to receive 
data access recruests from aaid computer to said virtual 
volume, and to relay said data access requests to at least one 
of said second volumes based on a relationship hetween said 
virtual volume and said at least one second volume that 
corresponds to said virtual volume, such that said virtual 
volume as accessed by said computer is transparent as to its 
relationship' to said at least one second volume/ 

collecting virtual izat ion information on the h r ierarohioal 
relationships between the volume a conbalnod in the firot 
otozragc unit ' said virtual volume and the volumes contained i - R 
■ the second a borage unit said at least one second volume , paid 
4- nf ormation on the hierarchical rolationohipo identif yi - ag 
which volumcb of said second storage unit and said f irst - 
storage unit: arc hi - erarohioally linked togethe r and 

calculating the total effective capacity of the volumes 
of the first, and second storage units based on subtracting the 
capacity of the virtual volume from the total capacity of the 
first and second volumes by using the volume information e» 

12 
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£ke of the first and second volumes and the visualization 
information on the hierarchical rclationohips . 

16. (Currently amended) The management method of claim 

i 

.15, further comprising a step of displaying on a display the 
.collected volume information on the first and second volumes 
and the calculated total effective capacity. 

17. (Canceled). 

18. (Currently amended) A storage medium on which is 
stored a program designed to run on a management computer for 
managing the storage capacities of storage units containing 
volumes for* storing data used by a computer, the program when 
executed causing the management computer to perform a method 
comprising the steps of: 

collecting from a first storage unit volume information 
on the total capacity of first volumes contained therein, 

collecting from a second storage unit, having a 
hierarchical relationship with the first storage unit, volume 
information on the total capacity of second volumes contained 
therein, wherein said second storage unit is connected through 
a fibre channe l network to, and hierarchically linJced to, the 

13 
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first storage unit, and wherein said hierarchical relationship 
allows one or more second volumes in said second storage unit 
to be a target volume of an access sent from the computer via 
a fibre channel interface, wherein said second storage unit is 
connected through a fibre channel network to, and 
hierarchically linked to, the first storage unit^ 

collecting virtual izat ion information on the hierarchical 
relationships between the volumco contained in Che f irat 
otorago unit and the volumoo contained in the aeoond otorago 
unit, oaid information on the hierarchical rolationohipo 
- identifying yhioh volumco of paid accond storage unit and oaid 
firat otorago unit ore hierarchically linked together, wherein 
ao hierarchically linked, — oaid accond otoragc unit hap a 
volume that ig available for uoc ae a volume in oaid f irot 
otorago unite; said virtual volume and said at least one second 
volume , and • 

calculating the total effective capacity of the volumes 
of the first and second storage units based on subtracting the 
capacity of the virtual volume from the total capacity of the 
first and second volumes by using the volume information e» 

of the first and second volumes and the visualization 
information on the hierarchical relationahipo thua collected , 

14 
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wherein! said first storage unit is arranged to receive 
data access requests from said computer to said virtual 
volume , and to relay said data access requests to at least one 
of said second volumes based on a relationship between said 
virtual volume and said at least one second volume that 
corresponds to said virtual volume, such that said virtual 
volume as accessed by said computer is transparent as to its 
relationship: to said at: least one second volume . 

19 . (Currently amended) The otoragc manag e ment computer 
system of claim 1, further comprising an identifier management 
computer connected through the communication path fibre 
channel network to the one or more first -level storage units, 
the one or more second-level storage units, and the management 
computer, .wherein the identifier management computer stores in 
a memory located therein, and manages, identifiers for 
identifying £he volumes of the first-level and the second- 
level storage units in a standardized format, and upon 
receiving a request for identifier format information from one 

i 

of the firBt^level or the second- level storage units or the 
management computer, retrieves the requested identifier format 
information from the memory, and sends the requested 
identifier format information to the first -level storage unit, 

: 15 
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the second- level storage unit, or the management computer 
requesting it. 

20. (Currently amended) The management method of claim 
15, further comprising 

a step of registering in a memory, and managing, 
identifier format information for identifying volumes of the 
first level ocoragc unifa e- first storage unit and the oooond 
level storage un-i-tea second storage unit in a standardized 
format , wherein 

the management computer, when started up, retrieves the 
identifier format information from the memory, and, when 
collecting from the firot level and the Dooond levc - l first and 
second storage units volume information on the volumes 
contained therein, and when collecting vi rtua 1 i z at i on 
information on the hierarchical relationships therebetween, 
obtains the information thus collected based on the identifier 
format information. 

21. (Currently amended) The management method of claim 
20, wherein the identifier format information that is 
registered and managed includes at least the vendor name, the 
model name, and the volume number of the volume of the # - irot - 

16 
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level or the second level first, or second storage unit . ao the 
GQoe may be ; so identified . 

22, (Currently amended) The management method of claim 
16, wherein, -eke a screen of the display has a first display 
section for displaying the identifier, capacity, and 
associated icon of each volume of the first storage unit^ — a»d 
a second display section for displaying the identifier, 
capacity, and associated icon of each volume of the second 
Storage unit£[[,]] and a third display section for displaying 
the total availab le effective capacity. 

23. (Currently amended) In a computer system including 
one or more, first-level storage units each containing one or 
more first volumes for storing data used by a computer, one or 
me>3 ? e a plurality of second-level storage units each of which 
is connected through a communication path fibre channel 
network to, . and hierarchically linked to, one of the first- 
level storage unit s, said second-level storage units 
containing and contains one or more second volumes for storing 
data uocd by the computer , and a management computer for 
managing the status of the volumes contained in the first- 
level and the 3econd-level storage units, wherein ao 

17 
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hierarchically llnkedy — oaid one or more accond IqvqI — otoragc 
unito have d volume that ia availablo for uoo go g volume in 
ono of oaid 'one or more f irat level otorage unifa », a 
management method for managing the volumes contained in the 
first-level ;and the second-level storage units comprising: 

providing one or more first volumes in the one or more 
first-level jstorage units for a coring data used by the 
eomputor f esLch of said first volumes being a target volume of 
an access sent from the computer via a fibre channel 
interface, and said one or more first volumes having at least 
one virtual .volume, 

establishing a hierarchical relationship between one of 

i 

the first-level storage units and one of the second-level 
storage unit's that allows a - volume one or more second volumes 
in said one ;of the second- level storage units to be made 
available i§or uac ao a volume in paid one of the firot otorage 
unit j, a target volume of an access sent from the computer via 
a fibre channel interface, wherein said one of the second- 
level storage units is connected through a fibre channel 
network to, and hierarchically linked to, one of the first- 
level storage units, 

wherein; said one of the first -level storage units is 
arrange d to receive data access requests from said computer co 

; 18 
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said virtual volume, and to relay said data access requests CQ 
at least one of said second volumes based on a relationship 
between said virtual volume and said at least one second 
volume that 'corresponds to said virtual v olume, such that said 
virtual volume as accessed by said computer is trans parent as 
to its relationship to said at least one second volume, 

storing in a memory, located in each of the first -level 
and the second-level storage units, identifier format 
information! in a standardized format for identifying volumes 
of the first -level and the second- level storage units, 
respectively, 

issuing a request for volume information from the 
management computer to the first -level and the second-level 
storage units, said volume information including volume 
information, on the total capacity of the fir st volumes of the 
first -level; storage units and volume information on the total 
capacity of" second volumes of the second-level storage units, 

consulting the identifier format information stored in 
the memory : in each of the first-level and the second-level 
stora g e - level storage units upon receiving the request for 
volume information, and sending to the management computer the 
volume information including the number of volumes contained 

19 
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in it, their* identifiers and their total capacities in the 
format specified in the identifier format information, 

issuing a request for inter-volume hierarchical 
virtualization information from the management computer to the 
first -level '■ and the second-level storage units, said 
hierarchical virtualization information identifying which 
volumes of said second-level storage units and said first- 
level storage units are hierarchically linked together, 

consulting the identifier format information stored in 
the memory in each of the first-level and the otoragc level 
second- levei storage units, upon receiving the request for 
inter -volume hierarchical " virtualization information, and 

sending to the management computer the inter -volume 

« 

hicrarohieair virtualization information contained therein in 
~ ~ — *— ■— 

the format specified in the identifier format information, 

composing, based on the volume information and the inter- 
volume hierarchical virtual igation information fe hus collected , 
a consolidated information table including an upper-volume 
column containing the identifier, capacity, icon number, and a 
flag indicating the existence of subordinate volumes for each 
volume belonging to the higher level of hierarchy [[,] J j_ and a 
lower-volume column containing the identifier, capacity, and 
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icon number for each volume belonging to the lower level of 
hierarchy in! the management computer, 

registering the consolidated information table in a 
memory , and : 

displaying the contents of the consolidated information 
table retrieved from the memory in at least three display 
sections of the display: a first display section for 
displaying the identifiers, capacities, and associated icons 

of the volumes belonging to the higher level of 

■ 

hierarchy [ [, ] ] j_ a second, display section for displaying the 
identifiers, • capacities , and associated icons of the volumes 
belonging to j the lower level of hierarchy [[,]] ^ and a third 
display section for displaying the total available capacity of 
the volumes of the first-level and second-level storage units 
based on subtracting the capacity of the virtual volume from 
the total capacity of the first and second volumes by using 
the volume information and the visualization information . 

i 

24. (Currently amended) A management computer for 

managing the ( status of storage units containing volumes for 

i 

storing dataiused by a computer, comprising: 

a CPU and a fibre channel network interface «*wrfe 
connected by ; a management network, 
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wherein; the CPU collects volume information on the 
volumes from; one or more first-level storage units containing 
first volumes for storing data used by the computer and from 
one or more second-level storage units each of which is 
connected through a communication path fibre channel network 
to, and hierarchically linked to, one of the first -level 
storage units , each of said first volumes being a target 
volume of an access sent from the computer via a fibre channel 
interface, and said one or more first volumes having at least 
one virtual volume; said one or more second- level storage 
units containing and cootoiiia at least one second volume £ea? 
scoring data;uscd by the computer , and collects virtualization 
information on the hierarchical relationships between volume o 
in the first level otoragc units ared volumao in the second 
■ level storage - units said virtual volume and said at least one 
second volume via said fibre channel network interface, 
wherein as hierarchically linked; — said one or more occond 
level otorag e- unite have a volume that io - available for uoc as 
a volume in ono of said one or more first level storage— * aa^&&, 
wherein each 'of said second volumes can be a target volume of 
an access sent from the computer via a fibre channel 
interface, 
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wherein said one or more first-level storage units are 

i 

arranged to deceive data access requests from said computer to 
said virtual volume / and to relay said data access requests to 
at least one of said second volumes based on a relationship 
between said virtual volume and said at least one second 
volume that ; corresponds to said virtual volume, such that said 
virtual volume as accessed by said computer is transparent as 

to its relationship to said at least one second volume/ 

i 

[ land] 1 

t 
! 

wherein said visualization information on the 
fe- icrarchicai - i e e - l - ationQhipo identifies which volumes of said 
eecond-levei storage units and said first-level storage units 
are hierarchically linked together [[/]] j_ and 

wherein said CPU calculates the total effective capacity 
of the volumes of the first- level and second-level storage 
units basedj on subtracting the capacity of the virtual volume 
from the total capacity of said first and second volumes by 
using the volume information and the hierarchical 
visualization information thus collected. 

25. (Currently amended) The management computer of 

claim 24 , further comprising a display for displaying the 

i 

volume information and virtual izat ion information collected by 
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said CPU, and the result of the total effective capacity 
calculation by said CPU. 
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